Persons trained in mathematical physics or astronomy are apt to look for periods in oscillating phenomena and the methods of analysis (such as the periodogram) which have been developed by them for the determination of unknown periods are presumably well suited to eliminate efficiently the random fluctuations of phenomena which do really have an underlying period of unchanging length and phase. It is somewhat doubtful whether epidemiological or economic phenomena have any important periodic components except the seasonal or other variations impressed upon them by major astronomical periods, and it is presumably better that the more general term cycle be used for their ups and downs.'
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In table 1 are given the reported cases of measles and of chicken pox in eleven cities for nineteen epidemic years.2 For chicken pox the years are not the same for all cities. The epidemic year for these diseases is taken to run from September 1 to August 31. The number of turning points, as defined by Wallis and Moore,3 is tabulated in the last row indexed TP. A downward or upward phase (W&M, p. 4) lies between two successive turning points and two successive phases form a cycle. The number of phases is thus one less than the number of turning points and the number of cycles is one-half of the number of phases. For measles the number of turning points averages 13.2, the number of phases 12.2 and the number of cycles 6.1. For chicken pox the number of turning points averages 12.9, the number of phases 11.9 and the number of cycles 6.0. The results are equivalent in view of the sampling errors.
The number of phases of 1, 2, 3, . .. years duration can be enumerated and compared with the number that should be obtained for eleven series of nineteen items by chance (W&M, p. 10). It and for chicken pox 1.31. This again shows that the oscillations are more frequent than they would be in a chance series. The differences 1.28 -1.46 = -0.18 and 1.31 -1.46 = -0.15 are both significant statistically. It should be especially noted that a chance series would have a mean duration of phase which would not be very different from the essentially equal values found for the mean duration in measles and in chicken pox; but our series involving eleven cities for nineteen years is long enough to show the significance of the difference between the observed mean and the theoretical mean. If we double the mean length of the phase to obtain a mean length of the cycle we find just over two and a half years for both measles and chicken pox.
It is characteristic of chicken pox and measles that the seasonal variation in reported cases is great, there being very few reported during the summer. The amount of measles varies so greatly between epidemic years that the epidemic nature of the disease is apparent despite the large seasonal fluctuation; but the variation of chicken pox from one epidemic year to another be observed that for both moving averages in the case of-measles the number. of phases approaches that due to chance more closely than for the original data; the number of phases in the two-year moving average for chicken pox is notably short of the chance mark. The average duration of phase is also close to the chance value in all cases except the two-year moving average for chicken pox. In the moving averages there tends to be an excess of long phases as compared with the chance distribution or with that of the original data-possibly a reflection of trends in the data, though we have been unable to convince ourselves that it is. There seems to be no clear indication that the actual frequency distributions for the two-year or three-year moving averages are closer to the chance distributions than those for the single years. Moreover, if the phenomenon is cyclic, rather than periodic, there is no obvious reason why the use of a moving average closer to the average length of the cycle, when the standard deviation of the length of a cycle is more than one-third of its mean, should be effective in bringing the frequency distribution close to those due to chance.
1 Wilson, E. B., Quarterly Jour. Economics, 48, 375-417 (1934); Science, 80, 193-199 (1934) .
2 Dr. Mildred Wells, incident to a discussion of seasonal variation, Am. Jour. Hyg., 40, 279-317 (1944) , has collected reported cases of some of the children's diseases by months in a large number of states and cities for twenty consecutive years and kindly sent us the figures. We have merely combined the monthly data into those for epidemic years.
' Wallis, W. A., and Moore, G. H., A Significance Test for Time Series and Other Ordered Observations, National Bureau of Economic Research, New York, 1941, 59 pages. We shall have to assume that this monograph is available to the reader, for we cannot take the space to reproduce the definitions and results we used; it will be cited as W&M.
" The variances actually observed between the eleven cities are 2.16 for measles and 5.09 for chicken pox, their average is 3.62; their ratio is 2.36 which for 10 degrees of freedom in each is not significant.
5 Table 2 gives the total enumeration for the eleven cities. If the average duration is found for each city, we have as a grand average 1.29 for measles and 1.34 for chicken pox. (The average of the averages is not quite the same as the average for the total data because the number of phases differs.) The standard deviation of the eleven averages about their mean is for measles 0.14 (variance 0.019) and for chicken pox 0.21 (variance 0.044). The chance variance of 0.51 for the duration of phase would give a chance variance of 0.047 for the average duration of phase for 11 cities; this is near the variance found for chicken pox but about twice that found We offer this as a statistical judgment only. W&M discuss significance tests at length with reference to x2. If the values of x2 are computed from the four classifications of phase, viz., one, two, three and more than three years of duration, despite the small theoretical number 2 in the chance series, we find for measles 18, 13, 9 for single years, two-year, three-year moving averages and for chicken pox 12, 16, 23; measles seems to be improving, chicken pox worsening.
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